Fluorescence activated cell sorting (FACS) is a promising technology for the isolation of rare sperm in either ejaculated samples or tissue homogenates from testicular biopsies. Our group has optimized a FACS protocol for sperm sorting utilizing the fluorescent markers YO-PRO-1 and SYTO17. However, we found that the gates required to identify sperm are highly sensitive to the gain of the cell sorter's photodetectors. To insure proper gating between samples, we sought to develop a beadbased calibration system. METHODS: A Sony FX500 sorter was utilized in all FACS experiments. Presized beads (Molecular Probes F-13838) were used as the calibrator, and were spiked into the ejaculated samples of 4 men. 3 bead sizes were used (1 µm, 6 µm, 15 µm) concurrently for each run. Optimum gating was computed for each sample to maximize sperm enrichment and yield. Gate parameters were then compared against the relative locations of events triggered by the 3 types of beads for forward and side scatter.
INTRODUCTION AND OBJECTIVES:
Fluorescence activated cell sorting (FACS) is a promising technology for the isolation of rare sperm in either ejaculated samples or tissue homogenates from testicular biopsies. Our group has optimized a FACS protocol for sperm sorting utilizing the fluorescent markers YO-PRO-1 and SYTO17. However, we found that the gates required to identify sperm are highly sensitive to the gain of the cell sorter's photodetectors. To insure proper gating between samples, we sought to develop a beadbased calibration system. METHODS: A Sony FX500 sorter was utilized in all FACS experiments. Presized beads (Molecular Probes F-13838) were used as the calibrator, and were spiked into the ejaculated samples of 4 men. 3 bead sizes were used (1 µm, 6 µm, 15 µm) concurrently for each run. Optimum gating was computed for each sample to maximize sperm enrichment and yield. Gate parameters were then compared against the relative locations of events triggered by the 3 types of beads for forward and side scatter.
RESULTS: Changes in photodetector gain dramatically influenced sperm yield, with adjustments as small as 4% in gain resulting in complete misalignment of the original gate to the event population corresponding to sperm. In the 4 ejaculated samples, we found that the relative locations of events generated by beads compared to sperm were consistent and insensitive to changes in device gain settings.
CONCLUSIONS: FACS using YO-PRO-1 and SYTO17 can accurately identify and sort small numbers of sperm from larger cell populations and fluid volumes. The efficacy of the protocol is sensitive to hardware design and settings, in particular photodetector gain. We describe a calibration technique to ensure accurate gating across samples by the use of pre-sized beads, which may help standardize the process across hardware platforms and different labs. METHODS: A PubMed search was performed for articles published between January 1980 and August 2018. We analyzed 21 studies, reporting post-treatment sperm parameters, pregnancy and complication rates in men who underwent treatment for recurrent varicocele. The studies were analyzed as open surgery: 10 (microscopic: 7 and macroscopic: 3), radiologic intervention: 9, open macroscopic versus laparoscopic surgery: 1 and open microscopic versus radiologic intervention: 1. Post-treatment improvement in semen parameters, spontaneous pregnancy and complication rates were compared between the treatment methods. In addition, interventional failure with radiologic embolization and sub-surgical techniques related to surgical and radiologic methods were reviewed.
RESULTS: Overall pregnancy rates were 44.3% in the surgical methods and 17.9% in the radiological interventions, revealing significant difference between the two techniques (p[0.007). Post-treatment improvement rates in sperm parameters were significantly higher in the open surgical methods (76.5%) than in the radiological interventions (62.5%) (p[0.032). Post-treatment recurrence rates were 3.8% in the open surgical methods, 17.6% in the laparoscopic surgery and 3.3% in the radiological interventions. However, technical failure rate was 13.38% in the radiological interventions. Recurrence rate was 0.6% in the microsurgical methods and 19.7% in the macroscopic methods, revealing significant difference (p[0.000). Post-treatment testicular atrophy rates were significantly higher in the laparoscopic surgery (2.9%) and macroscopic surgery (1.6%) than in the microscopic surgery (0%) (p[0.024). No significant differences were observed in post-treatment hydrocele and hematoma-infection rates among the treatment methods.
CONCLUSIONS: Surgical methods have higher pregnancy rates and higher improvement in sperm parameters than radiological interventions in the treatment of recurrent varicocele. In addition, microsurgical redo varicocele repair has lower recurrence and testicular atrophy rates than macroscopic varicocelectomy series. Patients with recurrence varicoceles should be informed in light of these findings. However, prospective and comparative studies are needed to define the best treatment method in men with recurrent varicocele.
